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(57) Abstract 



A disposable safety syringe comprising a tubular body (32) defining a cavity (23) for therapeutic or physiological fluid : a 
hollow needle (18) fitted to a supporting element (15) connected to the body (32) in releasable manner and loaded by a spring (40) 

ng element (15) from the body (32); and constraint means (49, 51) between the plunger (44) and the body (32), active at least over 
thermal portion of the compression stroke of the plunger (44), for preventing motion of the plunger (44) in the fluid intake direc 
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DISPOSABLE SAFETY SYRINGE 

TECHNICAL FIELD 

The present invention relates to a disposable 
safety syringe for diagnostic or therapeutic purposes. 
5 BACKGROUND ART 

The risks involved in reusing syringes are well 

known. 

Nevertheless, the design of conventional 
disposable syringes in no way provides for safely 

0 preventing them from being used again. 

Disposable safety syringes have therefore been 
devised, as described for example in Italian Patent 
Application n. 67266-A/88 filed on 25 March 1988 by the 
present Applicants, whereby the plunger, close to the 

5 bottom limit position, activates a mechanism for axially 
releasing the needle, which, loaded by elastic means, is 
withdrawn inside the body of the syringe. 

Though, by virtue of withdrawing the needle inside 
the body of the syringe after use, known syringes of the 

) type briefly described above are undoubtedly effective 
in reducing contagion when handling the syringe after 
use, when disposing of hospital or medical refuse in 
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general , or due to inadvertent contact with syringes 
littering public premises, they present a major drawback 
in that they fail to provide for foolproof activation of 
the needle release mechanism. Known safety syringes in 
5 fact may actually be used again in the event of the user 
failing to push the plunger into the bottom limit 
position. 

DISCLOSURE OF INVENTION 

It is an object of the present invention to 
10 provide a disposable safety syringe designed to overcome 
the aforementioned drawback. 

According to the present invention, there is 
provided a disposable safety syringe comprising: 

a tubular body defining a first cavity for 
15 therapeutic or physiological fluid; 

a hollow needle fitted to said body at least in 
the operating position of said syringe, and 
communicating with said first cavity at least in said 
position; 

20 a plunger sliding inside said first cavity, for 

aspirating or expelling said fluid through said needle; 
characterized by the fact that it comprises first 
constraint means between said plunger and said body, 
said means being active at least along an end portion of 

25 the compression stroke of said plunger, for preventing 
said plunger from sliding in the fluid intake direction. 
BRIEF DESCRIPTION OF DRAWINGS 
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A preferred, non-limiting embodiment of the 
present invention will be described by way of example 
with reference to the accompanying drawings , in which: 

Fig.l shows an axial section of a syringe in 
5 accordance with the present invention; 

Fig. 2 shows a section along line II-II in Fig.l; 

Fig.s 3 and 4 show sections along line III-III in 
Fig.l of the syringe in two different operating 
positions; 

10 Fig. 5 shows an enlarged, partially sectioned side 

view of a portion of the Fig.l syringe; 

Fig.s 6 and 7 show sections along line VI-VI in 
Fig. 5 of the syringe in two different operating 
positions; 

15 Fig. 8 shows an enlarged axial section of the 

syringe, as in Fig.l, in a different operating position; 

Fig. 9 shows a longitudinal section of the syringe 
in a second operating position. 
BEST MODE FOR CARRYING OUT THE INVENTION 

20 With reference to Fig.s 1 and 8, number 1 

indicates a syringe substantially comprising a main body 
2 consisting of an intermediate annular flange 3 from 
the opposite ends of which there extend axially a 
truncated-cone-shaped head 4 and an elongated tubular 

25 portion 5. 

Tubular portion 5 presents a circumferential 
groove 6 adjacent to flange 3; and, at groove 6, a 
radial through opening 7 of roughly 90°. The portion of 



WO 93/00950 



- 4 - 



PCT/IT92/00072 



tubular portion 5 adjacent to flange 3 thus presents a 
substantially C-shaped section , as shown clearly in 
Fig.s 3 and 4. 

The free end 8 of tubular portion 5 is closed by a 
5 plug 9 fitted, e.g. welded/ inside portion 5. 

Main body 2 defines an inner cavity 10 having a 
first portion 11 extending partly inside head 4 and 
partly inside tubular portion 5; and a second portion 12 
extending along the remaining portion of tubular portion 
10 5, having a larger inside diameter than first portion 
11, and defined in relation to portion 11 by an inner 
shoulder 13 of tubular portion 5. Cavity 10 communicates 
externally via an axial hole 14 through head 4. 

The edge of flange 3, which conveniently presents 
15 a locating recess 21, is fitted (e.g. welded) with a 
tubular barrel 22 extending coaxially with tubular 
portion 5 with which it defines an annular chamber 23, 
and terminating in an outer flange 31 as on normal 
syringes . 

20 Main body 2 and barrel 22 combine to define body 

32 of syringe 1. 

Main body 2 houses an axially-sliding piston 15 
comprising a rod 16 with an axial hole 17 at the end 
fitted integral with a normal hollow needle 18; and a 
25 cylindrical head 19 at the opposite end. 

Piston 15 is fitted inside the bottom of cavity 10 
so that needle 18 projects through hole 14, rod 16 
cooperates axially with bottom wall 20 of cavity 10, and 
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head 19 is housed inside portion 12 of cavity 10. On the 
end fitted with needle 18, rod 16 presents a 
longitudinal groove 24 (Fig. 2) cooperating with a 
longitudinal projection 25 formed on head 4 inside 
5 portion 11 of cavity 10, for angularly arresting piston 
15 in relation to main body 2. 

Rod 16 also presents two small, axially-spaced, 
annular projections 26 cooperating in airtight manner 
with the inner wall of portion 11 of cavity 10 in main 
10 body 2. 

A radial opening 27 formed on rod 16 between 
projections 26 connects axial hole 17 and consequently 
the inner cavity of needle 18 to a radial through 
opening 28 formed in tubular portion 5 adjacent to 
15 opening 27. 

Piston 15 is normally maintained in the above 
position by a retaining ring 29 having a radial opening 
30, and two triangular inner teeth 34 on either side of 
opening 30. Ring 29 presents a flat face 35 cooperating 

20 in use with flange 3; and an opposite face 36 having a 
peripheral annular projection 37 defined internally by a 
flared conical annular surface 38. Ring 29 is fitted 
inside groove 6 of main body 2 so that teeth 34 fit 
inside body 2 through opening 7 and engage a tangential 

25 groove 39 on rod 16. 

A spiral spring 40 is fitted inside portion 12 of 
cavity 10, coaxial with rod 16, and compressed between 
shoulder 13 and cylindrical head 19 of piston 15. 
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Finally, syringe 1 comprises a tubular plunger 44 
sliding inside chamber 23 , having a conical front 
surface 45, and fitted on the opposite end with a 
pressure disk 46. 
5 Close to pressure disk 46, plunger 44 presents two 

diametrically-opposed inner projections 47 having 
respective shallow axial ledges 48, and terminating 
rearwards in respective flexible, substantially 
triangular teeth 49 facing inwards of plunger 44 and 
10 towards pressure disk 46. 

The free end 8 of tubular portion 5 of main body 2 
presents two longitudinal grooves 50 engaged by 
projections 47 under particular operating conditions 
described in detail later on. Grooves 50 present a 
15 toothed bottom surface 51 defined by a number of 
serrated projections 52 sloping slightly on the side 
facing the end of portion 5, and much more sharply on 
the opposite side, so as to define with teeth 49 a 
ratchet device permitting one-way motion of plunger 44 
20 inwards of chamber 23. 

Plunger 44 presents two shallow, rounded, outer 
longitudinal grooves 55, 56 selectively engaged by a 
longitudinal inner rib 57 on barrel 22, for achieving 
two different angular positions of plunger 44 in 
25 relation to barrel 22 and, therefore, to integral main 
body 2 (Fig.s 6 and 7). Passage from one angular 
position to the other is made possible by virtue of the 
elasticity of the materials employed. 
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In a first of said positions (Fig. 7), projections 
47 of plunger 44 are angularly offset in relation to 
grooves 50 , so that ledges 48 of projections 47 
cooperate axially with end surface 58 of tubular portion 
5 5. 

In the second position (Fig.6), projections 47 are 
aligned with respective grooves 50. 

Syringe 1 operates as follows. 

Syringe 1 is assembled and sold with plunger 44 in 

10 the angular position shown in Fig.7 r wherein it presents 
a minimum axial length by virtue of projections 47 
contacting end surface 58 of tubular portion 5 of main 
body 2, and wherein fluid may be aspirated by 
withdrawing plunger 44 in the usual manner. The 

15 aspirated fluid flows through needle 18, opening 27 in 
piston 15, and opening 28 in tubular portion 5 into 
annular chamber 23. The same angular position of plunger 
44 also provides for expelling part of the fluid, which 
flows back along the same route, as well as for 

20 aspirating further fluid, even several times, thus 
enabling therapeutic fluids or powdered substances to be 
mixed or dissolved. 

For injecting and expelling all the aspirated 
fluid, plunger 44 must be set to the angular position 

25 shown in Fig.6, wherein projections 47 are aligned with 
respective grooves 50. 
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For the first part of the compression stroke of 
plunger 44, operation is as described above, and plunger 
44 may still be inverted. 

The fluid is forced from chamber 23 into needle 18 
5 through openings 28 and 27. 

As plunger 44 nears the end of its travel, 
conveniently a few millimetres short of the bottom limit 
position, projections 47 engage respective grooves 50, 
and teeth 49 slide unidirectionally over toothed 
10 surfaces 51, any inversion of plunger 44 being prevented 
by teeth 49 engaging the steeper sides of teeth 52. 

The above constraint thus provides for preventing 
syringe 1 from being reused, by virtue of preventing 
plunger 44 from being withdrawn for aspirating further 
15 fluid. 

Over the final part of its travel (Fig. 8), front 
surface 45 of plunger 44 contacts conical surface 38 of 
ring 29, which flexes outwards as shown in Fig. 4, and 
teeth 34 of ring 29 free groove 39 of piston 15, which 
20 is thus clicked inside tubular portion 5 by spring 40. 

Fig. 8 shows the position prior to engagement, 
wherein ring 29 is parted by plunger 44; and Fig. 9 the 
engaged position, wherein spring 40 maintains piston 15 
and connected needle 18 housed entirely inside tubular 
25 portion 5 of main body 2. 

The advantages of syringe 1 according to the 
present invention will be clear from the foregoing 
description. 
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Firstly, it provides for one-way travel of plunger 
44 over the final part of the compression stroke, thus 
preventing the syringe from being reused by virtue of 
preventing further fluid from being aspirated. Secondly, 
5 following injection of the fluid, the needle is 
withdrawn entirely inside the body of the syringe, thus 
enabling safe handling of the syringe, particularly by 
refuse workers, and preventing inadvertent contact with 
potentially infected needles discarded on public 
10 premises. 

Finally, provision is made for angularly rotating 
the plunger in relation to the body of the syringe, for 
switching from a position wherein access of the plunger 
to the final (one-way) portion of its travel is 
15 prevented, to an operating position wherein access is 
permitted. The first of said positions thus provides for 
successively aspirating and expelling the fluid with no 
danger of activating the one-way lock on the plunger or 
withdrawing the needle, 
20 To those skilled in the art it will be clear that 

changes may be made to syringe 1 as described and 
illustrated herein without, however, departing from the 
scope of the present invention. 

In particular, any number of changes may be made 
25 to the one-way constraint of plunger 44, or to the 
device for arresting piston 15. 
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CLAIMS 

1) A disposable safety syringe (1) comprising: 
a tubular body (32) defining a first cavity (23) 
5 for therapeutic or physiological fluid; 

a hollow needle (18) fitted to said body (32) at 
least in the operating position of said syringe (1) , and 
communicating with said first cavity (23) at least in 
said position; 

10 a plunger (44) sliding inside said first cavity 

(23) , for aspirating or expelling said fluid through 
said needle (18) ; 

characterized by the fact that it comprises first 
constraint means (49 , 51) between said plunger (44) and 

15 said body (32) , said means being active at least along 
an end portion of the compression stroke of said plunger 
(44) , for preventing said plunger (44) from sliding in 
the fluid intake direction. 

2) A syringe as claimed in Claim 1, characterized 

20 by the fact that it comprises an element (15) for 
supporting said needle (18) and sliding inside said body 
(32); stop means (29) for securing said supporting 
element (15) in releasable manner to said body (32) in 
said operating position; and elastic means (40) for 

25 forcing said supporting element (15) in such a direction 
as to withdraw said needle (18) inside said body (32); 
said plunger (44) cooperating with said stop means (29) 
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close to the end of its travel, for releasing said means 
(29) arresting said supporting element (15). 

3) A syringe as claimed in Claim 1 or 2, 
characterized by the fact that said needle (18) and said 

5 first cavity (23) are coaxial. 

4) A syringe as claimed in Claim 2 or 3, 
characterized by the fact that said body (32) of said 
syringe (1) comprises a main body (2) having a second 
inner cavity (10) and an axial hole (14) at the end 

10 housing said needle (18); and a tubular outer barrel 
(22) coaxial with said main body (2); said element 
supporting said needle (18) consisting of a piston (15) 
housed in sliding manner inside said second cavity (10); 
said first cavity (23) having an annular section and 

15 extending between said barrel (22) and a tubular portion 
(5) of said main body (2). 

5) A syringe as claimed in Claim 3, characterized 
by the fact that said means for arresting said piston 
(15) comprise an elastic element (29) on said main body 

20 (2), located close to the bottom limit position of said 
plunger (44); said element (29) cooperating with 
locating means (39) on said piston (15), and being 
flexed and released by said plunger (44). 

6) A syringe as claimed in Claim 5, characterized 
25 by the fact that said elastic element consists of a 

retaining ring (29) housed in said first cavity (23) and 
engaging an annular groove (6) on said main body (2); 
said locating means comprising a transverse groove (39) 
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on said piston (15) engaged by at least one inner tooth 
(34) on said ring (29) via a lateral opening (7) in said 
main body (2); said plunger (44) presenting a conical 
front surface (45) cooperating with a corresponding 
5 conical surface (38) of said ring (29) for parting said 
ring (29) and extracting said tooth (34) from said 
groove (39) on said piston (15). 

7) A syringe as claimed in one of the foregoing 
Claims, characterized by the fact that it comprises 

10 second constraint means (47, 50) between said plunger 
(44) and said body (32), for enabling access by said 
plunger (44) to said end portion of said compression 
stroke in at least one predetermined angular position. 

8) A syringe as claimed in any one of the 
15 foregoing Claims, characterized by the fact that said 

first constraint means comprise at least one surface 
(51) with serrated teeth (52), and at least one 
respective flexible tooth (49), formed respectively on 
said plunger (44) and said body (32) or vice versa; said 
20 tooth (49) sliding unidirectional ly over said serrated 
surface (51). 

9) A syringe as claimed in Claim 7 or 8, 
characterized by the fact that said second constraint 
means comprise at least one projection (47), and a 

25 respective longitudinal groove (50), formed respectively 
on said plunger (44) and said body (32) or vice versa. 

10) A syringe as claimed in Claim 9, characterized 
by the fact that said flexible tooth (49) is formed on 
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said projection (47); and said serrated surface (51) is 
formed in said groove (50). 

11) A syringe as claimed in one of the foregoing 
Claims from 7 to 10, characterized by the fact that it 

5 comprises third constraint means (55/ 56, 57) between 
said plunger (44) and said body (32), for defining two 
preferential angular positions; a first preferential 
angular position being that wherein said syringe (1) is 
assembled and sold; and a second preferential position 
10 coinciding with said predetermined angular position. 

12) A syringe as claimed in Claim 11, 
characterized by the fact that said third constraint 
means comprise a longitudinal rib (57) formed on said 
body (32), and two grooves (55, 56) formed on said 

15 plunger (44) or vice versa; said grooves (55, 56) being 
engaged selectively by said rib (57). 

13) A disposable safety syringe, substantially as 
described and illustrated herein with reference to the 
accompanying drawings. 
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